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(54) SEMICONDUCTOR SUBSTRATE HOLDING DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To give a substrate-holding device 
for forming a film, having a uniform film thickness without the 



occurrence of warpages or distortions of a substrate. 
SOLUTION: A semiconductor substrate is held in a reaction 
chamber for evacuation into vacuum and heating. A recess 
inclined from a periphery toward a central direction is provided 
on a substrate-holding surface of the substrate holding device, 
the substrate is held in a state, in which only the rear surface 
peripheral edge is contacted with the oblique surface of the 
recess, and the recess is formed so that the interval between 
the center and the substrate becomes a prescribed distance. 
The oblique surface of the recess may be preferably formed of 
a conical surface made of a part of a spherical surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment with which it is the semi-conductor substrate supporting structure which holds and 
heats a semi-conductor substrate in the reaction chamber by which evacuation was carried out, and the 
crevice which consists of the hollow which inclines toward the direction of a core from a periphery is 
prepared on a substrate maintenance side, and said semi-conductor substrate is formed so that only a rear- 
face periphery part may serve as a distance predetermined [ are held where the inclined plane of said crevice 
is contacted, and / crevice / said ] in spacing of the core and said semi-conductor substrate. 
[Claim 2] It is equipment said whose inclined plane it is equipment according to claim 1 , and is a part of 
spherical surface. 

[Claim 3] It is equipment said whose inclined plane it is equipment according to claim 1, and is a conical 
surface. 

[Claim 4] It is equipment with which it is equipment according to claim 1 , and said crevice consists of a 
ramp and a flat part. 

[Claim 5] It is equipment said whose predetermined spacing it is equipment according to claim 1, and is 
0.05mm - 0.3mm. 

[Claim 6] Equipment with which it is equipment according to claim 1 , and the heating element is further laid 
underground down said crevice. 

[Claim 7] Equipment with which the metal body which is equipment according to claim 6, is the lower part 
of said crevice further, and forms an RF electrode above said heating element is laid underground. 
[Claim 8] Equipment which has the lip section which is equipment according to claim 1 and projected in the 
shape of a ring in the surface periphery further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the semi-conductor substrate supporting 
structure which has the description in the shape of [ holding especially a semi-conductor substrate ] surface 
type about the semi-conductor substrate supporting structure which holds and heats a semi-conductor 
substrate in the reaction chamber by which evacuation was carried out. 
[0002] 

[Description of the Prior Art] the former and a CVD system — a silicon substrate or glass substrate top — 
conductors, such as insulator layers, such as silicon oxide, a silicon nitride, amorphous carbon, or a benzene 
ring content polymer, tungsten silicide, titanium night RAIDO, or an aluminium alloy, — the high dielectric 
film containing the film and PZT (PbZrl-xTix03), or BST (BaxSrl-xTi03) has been formed. 
[0003] In order to form these film, generally the reduced pressure heat CVD method and the plasma-CVD 
method are used. However, in the reduced pressure heat CVD method, in order to expose a semi-conductor 
substrate to an elevated temperature 700 degrees C or more, the electrical property of a semiconductor 
device changed with thermal loads, and the problem that it does not operate as a design has arisen. In 
connection with high integration of a semiconductor device in recent years, the problem of a thermal load is 
more serious still. Then, the plasma-CVD method for reducing the thermal load to a substrate by processing 
a semi-conductor substrate at low temperature more is becoming in use. 

[0004] Generally with plasma-CVD equipment, heating maintenance of the substrate is carried out from 
about 250 degrees C by the ceramic heater heated from 300 degrees C to 650 degrees C at 600 degrees C. 
The ceramic heater serves as the susceptor which holds a substrate directly. A ceramic heater lays a 
resistance heating element and an RF electrode underground into the base which consists of alumimium 
nitride (A1N). The RF electrode is laid under the location of a divisor 100 - 1000 micrometers of numbers 
from the heater up front face which contacts a semi-conductor substrate and directly. 
[0005] Conventionally, the following is reported about the shape of surface type of a ceramic heater. The 
ceramic heater by which the United States patent number No. 523 1690, the United States patent number No. 
5968379, and JP,2000-1 14354,A were made to the front face flat and smooth so that a ceramic heater front 
face and a substrate rear face might contact completely is indicated. According to this, heat is efficiently 
conducted from a ceramic heater to a substrate. On the other hand, the crevice of aperture smaller than a 
substrate diameter is formed in a ceramic heater front face, and the ceramic heater of performing contact to a 
substrate rear face and a ceramic heater only in the substrate rear- face periphery section is indicated by the 
United States patent number No. 5306895, patent No. 2049039, and JP,7-238380,A. In order to perform heat 
conduction from a ceramic heater to a substrate only from the substrate periphery section according to this, 
low temperature-ization of the substrate periphery section is prevented. 
[0006] 

[Problem(s) to be Solved by the Invention] Since heat flows into a substrate rear face quickly from a 
ceramic heater immediately after laying a substrate in a ceramic heater front face when a front face is the 
ceramic heater finished flat and smooth, only a substrate rear face expands and curvature arises. Heat 
conduction from a ceramic heater becomes small rapidly by curvature. For several minutes is taken to solve 
the curvature of a substrate and to become flat, and for several more minutes is required for a substrate to 
reach desired temperature. After a substrate is laid in a ceramic heater as a result before starting membrane 
formation processing, time amount is taken, and when it is the semiconductor fabrication machines and 
equipment of single wafer processing, productivity falls remarkably. If heating time of a substrate is 
shortened, since the film is formed in the condition that a substrate does not reach predetermined reaction 
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temperature, the film of the property as a design will not be obtained. If plasma discharge is started after the 
substrate has curved, and membrane formation processing is performed, plasma energy will concentrate on 
the substrate periphery section projected in discharge space, and thickness will become an ununiformity 
over the whole substrate. 

[0007] In the case of the ceramic heater which, on the other hand, formed the crevice of aperture smaller 
than a substrate diameter in the front face, since it is generated only from the periphery section rear face of a 
substrate and heat conduction to a substrate can make small the heat flow rate close rate to a substrate, the 
curvature of a substrate is canceled. However, when the aperture of a crevice is small, the part which the 
area which a ceramic heater front face and a substrate rear face contact became large, and touches is heated 
quickly locally, and carries out heat expansion. It deforms into the form where the substrate was distorted on 
the whole as a result. Conversely, although it will be lost that a substrate rear face is heated quickly if the 
aperture of a crevice takes a big step toward a substrate diameter, the danger that the edge of a substrate will 
fall is in the crevice of a ceramic heater. If a substrate is laid in the location [ core / of a ceramic heater ] 
shifted by the location gap at the time of substrate conveyance etc., the end of a substrate will fall in a 
crevice and it will be in the condition that the opposite edge projected up and inclined. If plasma treatment is 
started in this condition, concentration (the so-called arc) of unusual plasma energy will arise, it becomes 
impossible to maintain normal plasma discharge, and on a substrate, thickness is uneven and the film with 
an unusual property is formed. 

[0008] Therefore, the purpose of this invention is giving the substrate supporting structure by which the 
curvature of a substrate or distortion does not arise but the uniform film of thickness is formed. 
[0009] Moreover, other purposes of this invention are giving the substrate supporting structure which heats a 
semi-conductor substrate to desired temperature quickly, and raises the productivity of semiconductor 
fabrication machines and equipment. 

[0010] Furthermore, other purposes of this invention are offering the substrate supporting structure which 
prevents abnormality discharge of the plasma and gives membrane formation processing stable in process. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the semi-conductor 
substrate supporting structure concerning this invention consists of the following means. 
[0012] The crevice where the semi-conductor substrate supporting structure which holds and heats a semi- 
conductor substrate in the reaction chamber by which evacuation was carried out consists of the hollow 
which inclines toward the direction of a core from a periphery on a substrate maintenance side is prepared, 
and only a rear-face periphery part is held where the inclined plane of a crevice is contacted, and as for a 
semi-conductor substrate, it is formed so that a crevice may serve as a distance predetermined in spacing of 
the core and semi-conductor substrate. 

[0013] Suitably, you may be a conical surface although the inclined plane of a crevice is a part of spherical 
surface. 

[0014] Specifically, predetermined spacing of the core of a crevice and a semi-conductor substrate is 
0.05mm - 0.3mm. 

[0015] Suitably, a semi-conductor substrate processor has the lip section which projected in the shape of a 

ring in the surface periphery. 

[0016] 

[The mode of implementation of invention] Hereafter, the invention in this application is explained with a 
drawing. 

[0017] Drawing 1 is the cross-section sketch of the suitable example of the plasma-CVD equipment 
containing the substrate supporting structure concerning this invention. The plasma-CVD equipment 1 for 
forming a thin film on a semi-conductor substrate is countered and installed in the ceramic heater 3 and this 
ceramic heater 3 for being in a reaction chamber 2 and this reaction chamber 2, and laying the semi- 
conductor substrate 9, and consists of the shower head 4 for injecting reactant gas to homogeneity at the 
semi-conductor substrate 9, and the exhaust port 20 for exhausting the reaction chamber 2 interior. 
[0018] Opening 19 is formed in the side face of a reaction chamber 2, and the reaction chamber 2 concerned 
is connected with the conveyance room (not shown) for minding a gate valve 18, and carrying in and taking 
out the semi-conductor substrate 9. 

[0019] Being in a reaction chamber 2, the ceramic heater 3 for laying the semi-conductor substrate 9 
consists of the ceramic base 1 3 by which sintering manufacture was carried out. As a material of the ceramic 
base 13, the ceramic of the nitride which had endurance in the active species of a fluorine or a chlorine 
system, or an oxide is mentioned. Although the ceramic base 1 3 consists of alumimium nitride suitably, you 
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may be an aluminum oxide or a magnesium oxide. The front face 14 of a ceramic heater 3 forms the crevice 
1 5 which consists of the hollow which is missing from a core and inclines from a periphery so that it may 
explain to a detail later. A substrate 9 is held after the rear-face periphery section has carried out line contact 
with the inclined plane of the crevice 15 of a ceramic heater 3. A crevice 15 is formed so that spacing of the 
core and semi-conductor substrate 9 may serve as a predetermined distance. The ceramic heater 3 is 
connected to the drive 25 for moving the ceramic heater 3 concerned up and down through a base material 
29. 

[0020] The heating element 26 of a resistance exoergic mold is laid under the interior of a ceramic heater 3, 
and it connects with the external power (not shown) and the temperature selector 30. A heating element 26 
is controlled to heat a ceramic heater 3 with a temperature selector 30 at desired temperature (from 300 
degrees C to 650 degrees C). The tungsten which is a refractory metal as a material of a heating element 26 
is suitable. 

[0021] Between the front face of a ceramic heater 3, and the heating element 26, the reticulated or flat mesh- 
like metal body 27 which forms a plasma discharge electrode is laid underground. Although this metal body 
27 is carried out touch-down 28 suitably, it is also connectable with an RF generator. You may be 
molybdenum although the tungsten which is a refractory metal as a material of a metal body 27 is suitable. 
[0022] It is in a reaction chamber 2 and the shower head 4 is installed in the above-mentioned ceramic 
heater 3 and the location which counters. Thousands of pores (not shown) for spouting reactant gas to a 
substrate 9 are prepared in the inferior surface of tongue 12 of this shower head. The shower head 4 
concerned may be grounded when connecting an RF generator to a metal body 27, although it connects with 
the high-frequency oscillator (8 8') electrically through the matching circuit 10 suitably. The shower head 4 
forms another electrode of plasma discharge. A high-frequency oscillator (8 8') generates two high- 
frequency power, 13.56MHz and 300-450kHz, different, respectively. These two high-frequency power is 
compounded in the matching circuit 10 interior, and is supplied to the shower head 4. The reactant gas 
installation tubing 1 1 for introducing reactant gas is connected to the shower head 4. Reactant gas 
installation tubing can form only the number according to the class of reactant gas, and they are unified by 
one gas installation tubing and connected to the shower head. The end of the reactant gas installation tubing 
1 1 forms the reactant gas inflow port 5 for slushing reactant gas, and the other end forms the reactant gas 
outflow port 7 for flowing gas into the shower head. In the middle of reactant gas installation tubing, the 
mass-flow-rate controller (not shown) and the bulb 6 are formed. 

[0023] The exhaust port 20 is established in the interior of a reaction chamber 2, and this exhaust port 20 is 
connected to the evacuation pump (not shown) through piping 17. The conductance modulating valve 21 for 
adjusting the pressure of the reaction chamber 2 interior is formed in the middle of the exhaust port 20 and 
the vacuum pump. This conductance modulating valve 21 is electrically connected to the external control 
unit 22. The pressure gage 23 for measuring the pressure of the reaction chamber 2 interior suitably is 
formed, and this pressure gage 23 is electrically connected to the control unit 22. 

[0024] Next, it explains in full detail about a ceramic heater 3. Drawing 2 expands the ceramic heater 3 used 
by drawing 1 . The ceramic heater 3 concerning this invention consists of the cylindrical ceramic base 1 3 
with a thickness of 15mm - 25mm for the diameter of 220mm - 250mm suitably, and the crevice 15 which 
consists of a hollow is established in the substrate maintenance side 31. A crevice 15 consists of the inclined 
plane 24 which is missing from a core and inclines from the periphery of the substrate maintenance side 3 1 . 
Suitably, although an inclined plane 24 consists of some balls with a radius of curvature of about 5 1 000mm, 
it can also use the ball of the other radius of curvature. The semi-conductor substrate 9 contacts a ceramic 
heater only in the periphery section 16 of the rear face. Therefore, the contact to the semi-conductor 
substrate 9 and a ceramic heater turns into line contact. Although the distance A between the semi-conductor 
substrate 9 and the core of the substrate maintenance side 3 1 is 0.05mm - 0.3mm, it is 0. 1mm - 0.2mm 
suitably. It is possible to maintain distance A to a value predetermined by changing the radius of curvature 
of an inclined plane 24 according to the diameter of the substrate processed. 

[0025] The ring-like lip 32 is formed in the surface periphery of a ceramic heater 3 so that the semi- 
conductor substrate 9 may be surrounded. The upper limit 33 of a lip 32 and the front face of the semi- 
conductor substrate 9 are formed so that it may become the same height. This is for preventing that the 
plasma concentrates the plasma potential from the shower head to either by considering as this potential. 
[0026] The above-mentioned heating element 26 and the above-mentioned metal body 27 are laid under the 
interior of a ceramic heater 3. The metal body 27 which forms one side of an RF electrode is laid under the 
location of depth B from the point of contact of the substrate maintenance side 3 1 and a substrate 9. 
Although depth B is 0.5mm - 2mm, it is 0.7mm - 1 .2mm suitably. 
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[0027] Drawing 3 shows other examples of the ceramic heater 3 concerning this invention. A different point 
from the example of drawing 2 is a point of having crevice 15 f to which substrate maintenance side 31* 
changes from the hollow 35 of a cone form. The semi-conductor substrate 9 contacts a ceramic heater only 
in the periphery section 16 of the rear face. The distance A of the semi-conductor substrate 9 and the core of 
crevice 15 ! is the same as that of the example of drawing 2 . 

[0028] Drawing 4 shows other examples of the ceramic heater 3 concerning this invention, a different point 
from the example of drawing 2 — the substrate maintenance side 31 — it is the point of having 'crevice 15' 
which consists of the hollow 39 where 'consists of a ramp 36 and a flat part 37\ Although a ramp 36 is a part 
of conical surface suitably, a part of spherical surface is sufficient as it. The semi-conductor substrate 9 
contacts a ramp 36 only in the periphery section 16 of the rear face. The distance A of the semi-conductor 
substrate 9 and a flat part 37 is the same as that of the example of drawing 2 , When the diameter of the 
semi-conductor substrate 9 is the large-sized substrate which is about 300mm according to this example, 
even if it makes distance A small, the inclination of a ramp 36 can be enlarged comparatively. 
[0029] Drawing 5 shows other examples of the ceramic heater 3 concerning this invention. The ceramic 
heater 40 given in drawing 5 is designed for reduced pressure heat CVD systems. Therefore, the lip section 
for preventing plasma concentration is not prepared, substrate maintenance side 31' — it has 'crevice 15" to 
which 'changes from the hollow of the spherical surface suitably'. Crevice 1 5"' can also consist of a conical 
surface. The semi-conductor substrate 9 contacts substrate maintenance side 3 1 "' only in the periphery 
section 16 of the rear face. The distance A of the semi-conductor substrate 9 and crevice 15'" is the same as 
that of the example of drawing 2 . 
[0030] 

[Example] The experimental result which formed the silicon nitride film on the semi-conductor substrate 
hereafter using the plasma-CVD equipment shown in drawing 1 is explained. 

[003 1] First, the ceramic heater 3 was held at 600 degrees C with the resistance heating element 26, and the 
semi-conductor substrate 9 was heated from 540 degrees C to 550 degrees C. The mixed gas of SiH4 gas 
and N2 gas was introduced from piping 5, and reactant gas was blown off from the shower head 4 toward 
the semi-conductor substrate 9. The internal pressure of a reaction chamber 2 was uniformly controlled in 
the range of 4 - 9Torr based on the pressure measured by the manometer 23 by controlling the opening of 
the conductance modulating valve 21 by the control unit 22. The high-frequency power of 400 W was 
impressed to the shower head 4 through the matching circuit 10 by 13.56MHz, and the plasma discharge 
field was formed between the shower head 4 and a ceramic heater 3. 

[0032] lOOnm of silicon nitride films was formed in the semi-conductor substrate front face in 1 minute as a 
result of this experiment. After laying the semi-conductor substrate on the ceramic heater, formation of a 
silicon nitride film has been started after about 20 seconds. Dispersion in thickness is below **1 .5% 
(percent notation of the value which subtracted the minimum value from maximum and **(ed) the 1/2 by 
the average) in the whole semi-conductor substrate, and by using the ceramic heater of this invention 
showed that the very uniform film was formed. 
[0033] 

[Effect] According to the semi-conductor substrate supporting structure according to this invention, since 
only the rear- face periphery section of a semi-conductor substrate carried out line contact with the crevice 
inclined plane of a ceramic heater, since heat flowed only from the outermost periphery of a semi-conductor 
substrate and moved in the direction of a core, it was able to be lost that the curvature of a substrate or 
distortion arises of it, and it was able to attain uniform membrane formation processing of thickness. 
[0034] Moreover, since according to the semi-conductor substrate supporting structure according to this 
invention only the rear- face periphery section of a semi-conductor substrate carried out line contact with the 
crevice inclined plane of a ceramic heater, the curvature of a substrate or distortion did not arise and heat 
moved in the direction of a core quickly from the outermost periphery of a semi-conductor substrate, the 
semi-conductor substrate was able to be quickly heated to desired temperature, and the productivity of 
semiconductor fabrication machines and equipment was able to be raised. 

[0035] According to the semiconductor fabrication machines and equipment which furthermore follow this 
invention, since the lip section was formed in that only the rear- face periphery section of a semi-conductor 
substrate carries out line contact with the crevice inclined plane of a ceramic heater, and a surface periphery, 
omission of a semi-conductor substrate and abnormality discharge of the plasma were prevented, and 
membrane formation processing stable in process was able to be attained. 
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DRAWINGS 



[Drawing 1] 




http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ej j e 



1/24/2006 



JP>2002- 1 34484, A [DRAWINGS] Page 2 of 2 




31 ,n 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/24/2006 



(19)H*Hftffcf (JP) 



02> & m 4# l^F & $B (A) 



#582002-134484 
(P2002-134484A) 

(43)»ii a wi&ivt 5 a 10 a (2002. 5. 10 



(51)Inta. T 

HOIL 21/31 

C 2 3 C 16/458 

HOIL 21/205 



F I 

HOIL 21/31 

C 2 3 C 16/458 

HOIL 21/205 



B 4K030 
5F045 



ttsfSECDSca OL (£ 6 K) 



(2i>d«** 


!&K2000-318994(P2000-318994> 


(71)fflKA 


000227973 








B#X- • XX • lAtK^t 


(22)fflKB 


¥j£l2*p!0J! 19 H (2000. 10. 19) 




m^S^#m*0J 6 TB23S 1 






(72) SBWtf 










6 T@23# 1 0*X- • 














(72)»9M? 


m# see 








JlURfli#J* rfcijcifc 6 T@23» 1 B#X- • 








XX • XA#5£g>#_F<g 






(74)f<3SA 


100069899 



















(54) mmxsm ^mtmmmmn 



(57) BSKr] 

OfL< £ U--f HJPOJS-S* 




ratals] m?miizKm®mm-e&vT, mmm%. 

(DfflmitO. 05nm~0. 3nnfT?fc3 t C 3CQ^fi 0 

raws* 6 ] m^m i tcfE«o^«T*feo t. 2 5 km 
qk&h 8 ] i \cmm<Dmw.T*tbi ?e tea 

[000 1] 
[0 0 0 2] 

ftp, 7*}V7TX*}-x^i,<it^i<'i2>m$mn 

T (PbZr i - x T i x 0 3 ) ^ U < tiBST (Bax Sn - x T i Os ) m&Stf M 

[0003] cinzvmzi&j&rzrctbic^ -m^v$& 

[0 0 0 4] H&ttfc7^XvC\ro§BT*ti30(nCfr?>65 



(2) &ffi2 002-1 34484 

2 

* f±g< t7 )l> 5. ^ A (A I N) £ fig £ fitt* Kfi£i5£g& 

[0005] t7 57^t-^Ollf«CIL 

523169(tf§, *a#W##m5968379^S.l>*#g|2000-n4 

Sg5306895^ !|tfF^2049039^S.U*itfW¥7-238380tC 
20 [0 0 0 6] 

SffitSB^n/fcia^c-fe^ s «y * i;-* *^a«sffi 
a«^sofc«jsT-X7XvSx:«'& 

[0 0 0 7] — *®^S«it@J;tl/h^«/^PgiDIHI 
s6i«**<»EltfUc5fi-^< i:S«8aE^mSfcfti5»«n 

*wai«*-BTLs*«i»*M&*. a«iSBM^&B-r 

50 «3V±*fcS!ffiUT«»Ufc«ttfc*-3TL*5, CO 



-2- 



3 

[0 0 0 8] Lfti)bT*^©lKHt 

S c i: So 
[0009]* fe*«W©fl!iO B «tt, ¥ttftWE*ft 

[ooio] z zttfzwoi&osmt, y^xvos 
«^g5«*s«-rscfc-e&s 0 

[0011] 

fi£So 

[0012] *2»**nfc£*sartT?*aiMMt«*« 
jc Haras** 6 «t»*rtri^M«B*» -=> T«»-i- s a» & e j£s 20 

t © n Rmwftorai a * s «fc o icmm s n 

So 

[0013] iagpo«^ffi«^a©— sp-efe 
sa\ rasi®T?fco-rfe<fci,\, 

[0 0 14] JlffclftJcti. Gifl^*&fc3^K*SCfc0 
J?T^DFfOPI«:0. O&im—O. 3ntn-T?£So 

[0015] ¥«{*«s«isse«affi«a 

[0 0 16] 

^x^m&uvtmmfamvmmv&TmT'ib** *m 
wws±imm^mr sfc&o^xvcvDggi a. 

*fTSfc:o6©>'-\'!7— K4fc. E/S^^gP^g^-r 40 

[0018] ESsm2<Dwwiamnffl9iimw3tix 

£!2ftTl^So 
[0 0 19] S«S2rtfci5^T. ¥tg#««9£reBir 
S tc#XD4z? 5. -y ? ^~$i3ltmm&^Stirc^ =i -y 
*«tt13fr£figSo -fe^5-y^»W3©^tLTti. 

7 >y *-»f>*iieR<D?sfHUc»^tt* t o tzmuwrn l < 



1tF,§ 2002-1 34484 
4 

^ASfcli^ftv^i/^AT'JfeoTtfi^o ^cPlffl 
icMW-tZZSlC -fe^-y *fc-*3<Dg®14&„:Jlffl 
SPfr 4>&flSlcfrti- TOm? S@#fr 6 fig S Mgpi 5^:Jg 

fig-rso a^gti^oaa^igse^-fe^s^^t-^s© 

IHIgI515cD«^®i:JSSMLfc«ilT'«^?tTSo (33515 

J:3fc:JgfiSc2ftSo *7Sy*fc-*3Ji£»f*29*:fi- 
LTiM-b^S -y * t-^3^r±T^»t--5/c«>©|g 

[0020] ±9^v>K-*3<oftmcim$i¥%fm 

^*W8Pg§30fcg^£4aT^So ^^26tiS*^J®gg 
30{c<fc^T-fe^5<y *3;&;9tS©?&& (300*Cfr6 

65oic) Tin3»'r*j:^{w»«n*, ¥£fm26<Dmwt 

L T tt IKK jft&fiT M> S * > y * f y TbW ill? fe 3 „ 
[0 0 2 1] -fev^y ^t-^3cDSffifcfg^#:26t© 

!£©¥£&£JiI#27#iIK;£nT^So »5itC«K^M 

tt27a^flfi28?nri/>s*\ i$mvtmmic&8t£tizz. 

£feT*#So &»*27©3l»ffcLTttBflHjSi&BT?i63 

# y^xfvrat-$ s *^ u x t. J: 

[0 0 2 2] SfS^Ftyc&tjT. _LfE-tr^ 5 -y ^ k— 
^3fc*f[Rl-r-5fi[gt0^y— -sy F4#HR|l*tlT^ 
So K-ytV- -N-y K©"FS12{cl±SfS^fx^:»K9{i: 

ai->t7 — N-y K4li*fjifcttg^igK10^ 
bTWJB««JSS (8, 8') fc«^W(cg3K^nTV>S 

— TjCOm^^rHfig-rSo AJ9tt»fi» (8. 8') «13.56 
MHzS.tf300~450kHzO^n^tlS*S 2 OCDiSS^m^J 
^r^-TSo dne2O<DS^JS^«^'&Iall^10p , ggP 
T^2n>'t7 — vy F4fc«i^2nSo — » 
y K4fc t±SJS5?X^»A"r S /5:i6©SJS^fX«Ae 1 1 
tfg^2*-iT^So g^^X»A«ft±S^^X©ffllSfc 

^xmxmcm^nx^v — ^ Kt^sns. 
So BiisffxwA'gtD&tpicii.ssffi.sfcmm 

[0 0 2 3] Kfom<Ofo^imm.n2QtfWLttt>ftX 

^vxiss/^i/^i^tg^e.nr^So iny^^y 
xffim>vi>zr2mft&(Dft!m&m22tcnnmctm-£ft 



-3- 



5 

[0 0 2 4] -t^5^^fc-^3fCOI,^TI¥gJ-r 
MiC t±HM220nm~250niiiT-* t£ 1 5nn>~25niii©R&J£-fe ^ 

5>y^»^i3^e»fi)co, ««^ffi3uctta*^e»fig^ 
cagpi 5*^it snti^o iHiasi 5«s««j$ ® 31 <omm 

^tgttt^. L fc *< o T ¥3*# S«9 i:-i!757^ti 

S31 t <D ffl<QmffiM±0. 05mm~0. 3mT?£ 3 *>\ # 
StettO. 1inm~0. 2ran1?*5o i&IStl^affiOlSgfclJS; 
CTffl§W24©SrfS¥@*:^A3 C t lc&*)mm*ffi 

[002 53 -fe^S>y^t-^3cDS®«jag|5tcl±^ 
^aS9^r^H-r 5 <£ r> ic V > V y TWnm <=> 

nt^«o v y y32co±^33 1 *mtomfc9<ommte m 

[0 0 2 6] ^75 7^1:- *3©rt»teW:±iaL-fc» 

^^JBfitr«^JII«c27i±. S««Jf®3ii:SS9i:cD^ 
H*jR:fr6»*B©tOTfcSR3ftT^S. gg£Bt±0. 5rmi 
~2imi-e^?>*W@^l±0. 7nm~1. 2nraT£3 e 
[0 0 2 7] 0 3ti*»»-l:7 5-)' ^k— *3© 
fifi©HS£P^L.fc«>©T?$.Sc 02©HSaflf!li:S*S 

J^«K«««fffi31' ^R«0£Ott*35*>e,J^5IHIg|5^5• % 
*rT 3 £T'fc3o ¥#i*SS9{i^©«ffi<DSigbgi516T- 

[0 0 2 8] i4W»I«-ir757^fc-^3(0 
fifi^iSfSP^Lfcfe<DTSSo 02<D5£&£0!]i:g2:£ 

tts^ii* ©SB© ligpi 6T*«*.«^gi536 1 

^300niiiSaf<D^S«O»^{ca, SggiA;&/jN2< LT 
[0 0 2 9] 05tt#?gBJ§{C&£-tr7^y*fc-:*3<Q 



(4) #H2002- 1 3 4 4 8 4 

m^m^t^m.^ms- ' ■ *m?% B cams • • itnm 

[0 0 3 0] 

10 [003 1] S*\ -fev5^^b-^3^g$x^^*26 
«fc D 600^ U ¥3|{*B«9;£:540 t C 6 55CC 

AL->t y — n y K4J; !> ¥«ttSS9<cffl&-3 TSS^ 
X*«ffiLfc 0 SfS^2cOrtgPff^«E7jH-23{C«fc»3tf- 

«!l£nfcEE?7{cg-3£, 3H/#?ftyxmWW72]<D 

mmitffiWgiW22-?f&M-t2> CtlCZiT 4-9 TorrO 
IBHfc— felcfflfflLfzo 13. Bemz^owoss^i^tt*^ 

^-&[H^10^:fflbT^^!7 >y K4tcBlADU 

— F4fc-69 5* ^H-^3f:©^(C^XvSS[^ 

[0032] c <Qm&<Qf&m*m#m&m.mc 1 

^ t-^±fc®»bTA^^j20#^tcS{ta^©^ 

*«WttT*feo ¥»«t«i*-eiwo«5o*tt±i. 

5% («*ffifr5«/h«^ilgC^©2#<75 1 ^^fii-e 
^UfcMO/^— fe^hSie) mtWDlz.^ 

[0 0 3 3] 

30 Dam] *m}t£$t5¥mt*si&&&mwic£rii£ > # 
mm t mmm-r zztfrz mn¥mfom&(Dmftmm^ 

[0034] $ fc*^^tcse ^ ^mtemmemmmz ^ 

^i*K«OS®^IiSg|5©*A^^ 5 y * t 
m& U 5 C t < iN?«^«OS^gp*> 

[0 0 3 5] «6te^*te«5^I^W«BE«R11teJ:n 

so mi] ii it, xftmicftsmfcuftmrnttts^ 



-4- 



(5) <&m 2002-1 34484 





7 




o 






to 




[02] i 


g 2t±. 0 1 ©a«e«^^e©a;±6iff®07?i6 


1 1 

1 1 








12 




[03] E 




13 






14 


t- -7 y ./ c 335 IHJ 


[04] 1 




15 


I— Ipp 




17 

1 / 




[05] 1 




18 


j r / vi/ ✓ 




19 


|?S I — 1 pp 




mi 






1 




91 


"i ^y^f ^7 Ai ~2 iS&c ; jly^f 
— * >* >/ ✓ AR/qg/ VU/ 


2 




99 




3 




£.0 




4 


v'+y — K 


95 




5 




DC 




6 


^;VX 


27 




7 




28 




8 N 8" 




29 




9 




30 





[01] [02] 




-5- 



(6) <&M2 002-134484 

[05] 



15'" 




F 4K030 AA06 BA40 CA04 FA01 GA01 

KA23 KA30 
5F045 AA03 AA08 AB30 AB32 AB33 
AB39 AB40 BB08 BB11 EK09 
EM02 



-6- 



